An 83-year-old male with multiple comorbidities presented with critical aortic stenosis and a saccular aortic arch aneurysm. Through a mini thoracotomy, a balloon expandable transcatheter aortic valve was delivered transapically. A thoracic stent graft was then delivered through the prosthetic valve and deployed in the arch, while a covered stent was deployed in the left common carotid artery. Three-year postoperative computed tomography showed a thrombosed arch aneurysm with decreased size. This case demonstrates the feasibility of using combined transapical transcatheter technologies to treat multicomponent disease in a high-risk patient during a single operation.
Introduction
Transcatheter approaches for managing complex aortic and aortic valve disease have been rapidly adopted, especially for high-risk patients. Increasing understanding of valve disease and technological advancements continue to improve outcomes [1, 2] . A significant proportion of patients with aortic stenosis (AS) also have thoracic aortic aneurysm that warrants intervention. In high-risk patients, treating both lesions simultaneously may compound the risk for surgical repair. In this case report, combined transapical transcatheter aortic valve replacement (TAVR) and thoracic endovascular aortic repair (TEVAR) were performed successfully to treat critical AS and aortic arch aneurysm during a single operation.
Case Presentation
An 83-year-old male presented with dyspnea on exertion in concert with New York Heart Association Class III symptoms secondary to known severe AS. The patient's past medical history included hypertension, hyperlipidemia, chronic obstructive pulmonary disease, insulin-dependent diabetes, cerebrovascular accident, and lung cancer postradiation. He also had a history of coronary artery disease and ascending aortic aneurysm. The patient underwent triple coronary artery bypass grafting in 1979 and again in 1996 for this condition, including ascending aortic replacement with an interposition polyester graft.
A preoperative echocardiogram showed a left ventricular ejection fraction of 53% with moderate aortic valve regurgitation and severe AS. Mean and peak gradients were 40 and 67 mm Hg, respectively, with an area of 0.74 cm 2 . Preoperative computed tomography angiography (CTA) revealed an aortic arch saccular aneurysm that measured 4.2 cm in diameter and abutted the left subclavian artery (Figure 1 ). Iliac arteries were severely tortuous with calcified atherosclerotic changes. Cardiac catheterization showed patent coronary artery bypass grafts. The patient was deemed very high risk for both open cardiac surgery and transfemoral approaches. Thus, we recommended transapical endovascular repair with arch TEVAR and TAVR.
One day before the endovascular repairs, the patient underwent left common carotid artery-toleft subclavian artery bypass with an 8-mm ringed polytetrafluoroethylene interposition graft. Via a mini thoracotomy, concentric purse-string sutures were placed in the left ventricular apex, followed by wire access across the aortic valve. Access into the ascending aorta was obtained through the left common carotid artery. Percutaneous femoral access was used for angiography. Balloon valvuloplasty was performed, and then an Edwards Sapien 26-mm prosthetic valve was deployed during rapid ventricular pacing. Using the same wire through the transapical sheath, a 32 mm × 120 mm Zenith TX2 stent graft (Cook Inc., Bloomington, IN, USA) was delivered through the prosthetic valve across the aortic arch with the back end of the device aligned with the innominate artery. Because an adequate landing zone required partial coverage of the left common carotid artery, a 10 mm × 5 cm Viabahn endovascular stent graft (Gore, Flagstaff, AZ, USA) was inserted into the left common carotid artery. The arch stent graft was then deployed during rapid ventricular pacing followed by the left common carotid stent graft. Both stent grafts were expanded via the balloons to optimize conformability. The postoperative echocardiogram confirmed a well-seated prosthetic valve with 1+ posterior paravalvular leak. CTA demonstrated an excellent aortic repair with patent arch branch vessels and no endoleak. One month dovascular therapies to the proximal aorta, we will require disease-specific devices, such as those with branches for the arch vessels [7] . Further development of transcatheter technology will likely include the combination of TAVR and TEVAR as a treatment option in patients with even more proximal thoracic aortic disease that encroach on or involve the aortic root [8] .
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postoperatively, the echocardiogram and CTA findings remained unchanged (Figure 1 ). The patient was still alive and asymptomatic 3 years postoperatively. The CTA at follow-up exhibited a thrombosed arch aneurysm that measured 3.9 cm in diameter ( Figure 1 ).
Discussion
This case demonstrates the feasibility of combining two different transcatheter technologies to treat multicomponent disease in a high-risk patient via the transapical route in a single operation. Aortic valve disease is commonly associated with thoracic aortic aneurysm. As a result, as we continue to offer TAVR to more high-risk patients, it is likely that we will see more patients with combined valve and aortic disease [3, 4] . The transapical approach has evolved in recent years and is associated with minimal mortality when performed by experienced surgical teams [5] . With the use of three different commercially available devices, we were able to design a treatment strategy to fit the patient's anatomy [6] . As we expand en-
